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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply unit capable of realizing 
an improvement in the transient characteristics of output voltage for a sudden 
change in output current and a reduction of power consumption at the time of 
increasing output current. 

SOLUTION: This power supply unit is constituted so that the output voltage Vo 



may be reduced within a prescribed allowable fluctuating range with an increase 
in the output current lo in generating the output voltage Vo within the allowable 
fluctuating range from input voltage. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The power unit which faces generating the output voltage in predetermined 
fluctuation tolerance from input voltage, is in said fluctuation tolerance and is 
characterized by controlling to reduce a setup of said output voltage with 
increase of the output current. 
[Claim 2] 

It is the power unit which has the comparator which changes output-signal level 
based on the size relation between an output current detection means generate 
the reference voltage according to the output current, and said reference voltage 
and a predetermined threshold, an output-control means perform drive control of 
output voltage based on the output signal of this comparator, the offset circuit 
which gives offset to said reference voltage, and the output-voltage comparator 
circuit which controls said amount of offset according to the comparison result of 
said output voltage and predetermined reference voltage, and changes, 
Said output voltage comparator circuit is a power unit characterized by controlling 
said amount of offset so that it faces generating the output voltage in 
predetermined fluctuation tolerance from input voltage, and it may be in said 
fluctuation tolerance and said output voltage may decrease with increase of said 
output current. 
[Claim 3] 

Said output voltage comparator circuit is a power unit according to claim 2 which 
is in said fluctuation tolerance and is characterized by having the constant 
impedance control section which generates the signal for reducing a setup of 
said output voltage, and changing with increase of said output current while 



controlling said amount of offset according to the outgoing end electrical potential 
difference of the operational amplifier which operates so that said output voltage 
and said reference voltage may be made in agreement, and this operational 
amplifier. 
[Claim 4] 

As opposed to the 1 input edge of said operational amplifier with which, as for 
said constant impedance control section, said output voltage is impressed It has 
the 1st resistance connected between the outgoing ends of this operational 
amplifier, and the 2nd resistance connected between the impression edges of 
said output voltage, and changes. Between the 1 input edge electrical potential 
difference of said operational amplifier, and an outgoing end electrical potential 
difference The power unit according to claim 3 characterized by fluctuating the 
current which is made to produce the electrical-potential-difference difference 
according to the change in said output current, and flows towards the 2nd 
resistance from the 1st resistance through the 1st resistance. 
[Claim 5] 

Said constant impedance control section is a power unit according to claim 4 
characterized by using said reference voltage as current setting reference 
voltage which determines correlation with the outgoing end electrical potential 
difference of said operational amplifier, and said amount of offset. 
[Claim 6] 

Said output-voltage comparator circuit is a power unit according to claim 2 
characterized by to have the amplifier which amplifies the difference electrical 
potential difference of said output voltage and 1st reference voltage, the 
resistance which a series connection is carried out among different 2 potentials, 
and carries out bias of the magnification electrical potential difference of said 
amplifier, and the electrical potential difference / current conversion circuit which 
carries out current conversion of the magnification electrical potential difference 
by which bias was carried out, and generates the setting signal of said amount of 
offset, and to change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the power unit which generates the output voltage in 

predetermined fluctuation tolerance from input voltage. 

[0002] 

[Description of the Prior Art] 

Before, in the power unit which generates the output voltage Vo in predetermined 
fluctuation tolerance from input voltage Vi, feedback control of output voltage Vo 
was performed so that output voltage Vo might turn into the predetermined 
reference voltage Vref (fixed value independent of the change in the output 
current lo) (see drawing 7 (a)). 
[0003] 

[Patent reference 1] 
JP,2002-186254,A 
[0004] 

[Problem(s) to be Solved by the Invention] 



If it is the power unit which consists of the above-mentioned configuration, even if 
surely it will change input voltage Vi and the output current lo a little, it is possible 
to supply the output voltage Vo in fluctuation tolerance to a load. 
[0005] 

However, in the power unit which consists of the above-mentioned configuration, 
when the sudden change of the output current lo which cannot follow the 
feedback loop of output voltage Vo arose, big fluctuation arose in output voltage 
Vo, and when the worst, the technical problem of output voltage Vo stopping 
settling in fluctuation tolerance occurred (see drawing 7 (b)). Since it was 
necessary to generate especially the output voltage Vo which high-current-izing 
and high-speed-operation-izing of semiconductor chips (CPU etc.) used as a 
load progressed, and was stabilized also at the time of a rapid load effect in 
recent years, solution of the above-mentioned technical problem was important. 
Moreover, in the power unit which consists of the above-mentioned configuration, 
since feedback control was carried out so that output voltage Vo may turn into 
the reference voltage Vref independent of the change in the output current lo, at 
the time of increase of the output current lo, the technical problem that the power 
consumption of a load became large also occurred. 
[0006] 

In addition, although many techniques (see the patent reference 1) for solving the 
above-mentioned technical problem were indicated and proposed conventionally, 
each of those conventional techniques is the configurations of having aimed at 
technical-problem solution by raising the responsibility of the feedback loop, and 
there was no difference between them about the point which carries out feedback 
control of the output voltage Vo to a fixed value unrelated to the change in the 
output current lo. [ the above-mentioned conventional configuration and ] 
Therefore, there was a limitation in improvement in a transient characteristic of 
the output voltage Vo by such configuration, and at the time of sudden change of 
the output current lo, when the worst, there was a possibility that output voltage 
Vo might exceed fluctuation tolerance. Moreover, the technical problem that the 



power consumption of a load became large at the time of increase of the output 

current lo was not canceled, either. 

[0007] 

This invention aims at offering the power unit which can realize both power 
consumption reduction at the time of the improvement in a transient 
characteristic of output voltage to output current sudden change, and output 
current increase in view of the above-mentioned trouble. 
[0008] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the power unit concerning this 
invention is faced generating the output voltage in predetermined fluctuation 
tolerance from input voltage, with increase of the output current, is in said 
fluctuation tolerance and is considered as the configuration controlled to reduce a 
setup of said output voltage. If it states more concretely, the power unit 
concerning this invention The comparator which changes output-signal level 
based on the size relation between an output current detection means to 
generate the reference voltage according to the output current, and said 
reference voltage and a predetermined threshold, An output-control means to 
perform drive control of output voltage based on the output signal of this 
comparator, The offset circuit which gives offset to said reference voltage, and 
the output voltage comparator circuit which controls said amount of offset 
according to the comparison result of said output voltage and predetermined 
reference voltage, It is the power unit which **** and changes, and said output 
voltage comparator circuit is faced generating the output voltage in 
predetermined fluctuation tolerance from input voltage, with increase of said 
output current, it is in said fluctuation tolerance and is considered as the 
configuration which controls said amount of offset so that said output voltage 
decreases. 
[0009] 

In addition, it is good to make it the configuration which has the constant 



impedance control section which generates the signal for being in said fluctuation 
tolerance and reducing a setup of said output voltage with increase of said output 
current in the power unit which consists of the above-mentioned configuration 
while controlling said amount of offset according to the outgoing-end electrical 
potential difference of the operational amplifier which as for said output voltage 
comparator circuit operates so that said output voltage and said reference 
voltage may be made in agreement, and this operational amplifier, and changes. 
[0010] 

In the power unit which consists of the above-mentioned configuration moreover, 
said constant impedance control section The 1st resistance connected between 
the outgoing ends of this operational amplifier to the 1 input edge of said 
operational amplifier with which said output voltage is impressed, It has the 2nd 
resistance connected between the impression edges of said output voltage, and 
changes. Between the 1 input edge electrical potential difference of said 
operational amplifier, and an outgoing end electrical potential difference It is good 
to make it the configuration which fluctuates the current which is made to 
produce the electrical-potential-difference difference according to the change in 
said output current, and flows towards the 2nd resistance from the 1st resistance 
through the 1st resistance. 
[0011] 

Moreover, in the power unit which consists of the above-mentioned configuration, 
said constant impedance control section is good to make it the configuration 
using said reference voltage as current setting reference voltage which 
determines correlation with the outgoing end electrical potential difference of said 
operational amplifier, and said amount of offset. 
[0012] 

It may carry out to the configuration which has the resistance which the series 
connection of said output-voltage comparator circuit is carried out among 
different 2 potentials from the amplifier which amplifies the difference electrical 
potential difference of said output voltage and 1st reference voltage, and carries 



out bias of the magnification electrical potential difference of said amplifier, and 
the electrical potential difference / current conversion circuit which carries out 
current conversion of the magnification electrical potential difference by which 
bias was carried out, and generate the setting signal of said amount of offset in 
the power unit which consists of the above-mentioned configuration on the other 
hand, and changes. 
[0013] 

[Embodiment of the Invention] 

Drawing 1 is the circuit diagram showing the 1st operation gestalt of the power 
unit concerning this invention. As shown in this Fig., the power unit of this 
operation gestalt A digital/analog converter 1 (hereafter referred to as DAC 
[Digital/Analog Converter] 1), The output voltage comparator circuit 2, the offset 
circuit 3, and the output current comparator 4, The reset priority mold SR flip-flop 
5 and the output transistor drive circuit 6 (it is hereafter called a driver 6), The N- 
channel metal oxide semiconductor field-effect transistors 7a and 7b (hereafter 
referred to as FET 7a and 7b), Have the output coil 8, the output capacitor 9, and 
the sense resistance 10, and it changes. An LC filter (the output coil 8 and output 
capacitor 9) is minded from the connection node of FET 7a and 7b of the pair by 
which series connection was carried out among different 2 potentials as a 
switching device (between input potential Vi and the touch-down potential GND). 
It is the DC to DC converter of the synchronous detection mold which obtains the 
desired output voltage Vo from an output terminal To. 
[0014] 

DAC1 carries out analogue conversion of the digital signal inputted from the 
equipment outside, and generates the reference voltage Vref for determining 
output voltage Vo. In addition, when the output current lo is set to 0, this 
reference voltage Vref turns into output voltage Vo (see drawing 4 (a)). The 
output voltage comparator circuit 2 has operational amplifier 2a and constant 
impedance control-section 2b (it is called below CI[Constant Impedance] control- 
section 2b), changes, and generates the current setting signal Si given to the 



offset circuit 3 based on the comparison result of reference voltage Vref and 
output voltage Vo. In addition, as detailed explanation as the back will be given 
about the internal configuration and actuation of the output voltage comparator 
circuit 2. The offset circuit 3 gives predetermined offset between 2 input edges of 
the output current comparator 4 based on the current setting signal Si generated 
in the output voltage comparator circuit 2. 
[0015] 

The outgoing end of the output current comparator 4 is connected to the reset 
input edge (R) of the SR flip-flop 5. The set input edge (S) of the SR flip-flop 5 is 
connected to the clock terminal into which a clock signal CLK (for example, 
200[kHz] -1[MHz]) is inputted, and the outgoing end (Q) is connected to the input 
edge of a driver 6. A driver 6 has two outgoing ends, and changes, and each 
outgoing end is connected to each gate of FET 7a and 7b. 
[0016] 

The drain of FET7a is connected to input voltage Rhine, and the source of 
FET7b is grounded. The source of FET7a and the drain of FET7b are connected 
mutually, and the connection node is connected to the end of the sense 
resistance 10 through the output coil 8. The other end of the sense resistance 10 
is connected to the reference potential through the output capacitor 9, while 
connecting with an output terminal To. Moreover, the end (L side) of the sense 
resistance 10 is connected to the reversal input edge (-) of the output current 
comparator 4, and the other end (To side) is connected to the noninverting input 
edge (+) of the output current comparator 4 through the offset circuit 3. Therefore, 
the output current comparator 4 changes the output level based on the size 
relation of the both-ends electrical potential difference Vs (an offset part of the 
offset circuit 3 is included) of the sense resistance 10 and predetermined 
threshold which are changed according to the output current lo. 
[0017] 

With a low level, as for a driver 6, the reset signal to the SR flip-flop 5 makes ON 
state and FET7b an OFF state for FET7a, when a set signal is high-level. 



Moreover, with a low level, a reset signal makes OFF state and FET7b an ON 
state for FET7a, when a set signal is a low level. In addition, when a reset signal 
is high-level, let FET7a be an OFF state regardless of a set signal (FET7b is 
arbitration). When the both-ends electrical potential difference Vs of the sense 
resistance 10 reaches a predetermined threshold by the above configurations, 
the reset signal to the SR flip-flop 5 becomes high-level, and switching of FET7a 
stops. 
[0018] 

Then, explanation detailed about the internal configuration of the output voltage 
comparator circuit 2 and the offset circuit 3 is given, referring to drawing 2 . The 
output voltage comparator circuit 2 of this operation gestalt has operational 
amplifier 2a and CI control-section 2b, and changes as stated previously. 
Operational amplifier 2a has the pnp mold bipolar transistors P1 and P2, the npn 
mold bipolar transistors N1 and N2, and a constant current source 11, and 
changes, and CI control-section 2b has the pnp mold bipolar transistors P3-P6, 
the npn mold bipolar transistors N3-N6, amplifier A1 and A2, and resistance R1- 
R4, and changes. Moreover, the offset circuit 3 has the pnp mold bipolar 
transistors P7 and P8, constant current sources 12 and 13, and resistance R5 and 
R6, and changes. 
[0019] 

The emitter of transistors P1 and P2 is connected mutually, and the connection 
node is connected to power-source Rhine through the constant current source 11. 
The collector of transistors P1 and P2 is respectively connected to the collector 
of transistors N1 and N2. The base of the transistor P1 equivalent to the 
noninverting input edge (+) of operational amplifier 2a is connected to the 
outgoing end of DAC1 (un-illustrating), and reference voltage Vref is impressed. 
The base of the transistor P2 equivalent to the reversal input edge (-) of 
operational amplifier 2a is connected to the output terminal To (un-illustrating) of 
a power unit through resistance R2 while connecting with the noninverting input 
edge (+) of amplifier A1 through resistance R1. The connection node which ties 



the collector of the transistors P2 and N2 equivalent to the outgoing end of 
operational amplifier 2a is connected to the noninverting input edge (+) of 
amplifier A1. The emitter of transistors N1 and N2 is connected mutually, and the 
connection node is grounded. The base of transistors N1 and N2 is connected 
mutually, and the connection node is connected to the collector of a transistor N1. 
[0020] 

The outgoing end of an amplifier A1 is connected to the base of a transistor N3. 
The emitter of a transistor N3 is grounded through resistance R3, while 
connecting with the reversal input edge (-) of amplifier A1 . The collector of a 
transistor N3 is connected to the collector of a transistor P3. The emitter of 
transistors P3 and P4 is connected mutually, and the connection node is 
connected to power-source Rhine. The base of transistors P3 and P4 is 
connected mutually, and the connection node is connected to the collector of a 
transistor P3. The collector of a transistor P4 is connected to the collector of a 
transistor N6 through resistance R5. 
[0021] 

The emitter of transistors N5 and N6 is connected mutually, and the connection 
node is grounded. The collector of a transistor N5 is connected to the collector of 
a transistor P6. The base of transistors N5 and N6 is connected mutually, and 
the connection node is connected to the collector of a transistor N5. The emitter 
of transistors P5 and P6 is connected mutually, and the connection node is 
connected to power-source Rhine. The collector of a transistor P5 is connected 
to the collector of a transistor N4. The base of transistors P5 and P6 is connected 
mutually, and the connection node is connected to the collector of a transistor P5. 
The emitter of a transistor N4 is grounded through resistance R4, while 
connecting with the reversal input edge (-) of amplifier A2. The base of a 
transistor N4 is connected to the outgoing end of amplifier A2. The noninverting 
input edge (+) of amplifier A2 is connected to the outgoing end of DAC1 (refer to 
drawing 1 ), and reference voltage Vref is impressed. 
[0022] 



On the other hand, the both ends of the sense resistance 10 (refer to drawing 1 ) 
are respectively connected to the base of transistors P7 and P8. Each collector 
of transistors P7 and P8 is grounded. The emitter of a transistor P7 is connected 
with resistance R5 through the constant current source 12 in power-source Rhine. 
The connection node of a constant current source 12 and resistance R5 is 
connected to the noninverting input edge (+) of the output current comparator 4 
while connecting with the collector of a transistor P4. The connection node of 
resistance R5 and the emitter of a transistor P7 is connected to the collector of a 
transistor N6. The emitter of a transistor P8 is connected with resistance R6 
through the constant current source 13 in power-source Rhine. The connection 
node of a constant current source 13 and resistance R6 is connected to the 
reversal input edge (-) of the output current comparator 4. 
[0023] 

In the output voltage comparator circuit 2 which consists of the above-mentioned 
configuration, if the output current lo increases and the collector current i1 of a 
transistor P4 increases, the reversal input voltage of the amplifier A1 which 
constitutes CI control-section 2b rises, it will be followed and the noninverting 
input electrical potential difference (output voltage Vb of operational amplifier 2a) 
of amplifier A1 will rise. Therefore, between the reversal input voltage Va of 
operational amplifier 2a, and output voltage Vb, electrical-potential-difference 
difference deltaV according to the change in the output current lo will arise 
through resistance R1. 
[0024] 

Since operational amplifier 2a operates at this time so that the reversal input 
voltage Va and a noninverting input electrical potential difference (reference 
voltage Vref) may be made in agreement, the current which flows towards 
resistance R2 increases from resistance R1 , and, as for output voltage Vo, only a 
predetermined value (deltaV/R1xR2) falls from reference voltage Vref (see 
drawing 3 (a)). That is, in the power unit of this operation gestalt, since output 
voltage Vo will be maintained with this electrical-potential-difference value after 



changing to the electrical-potential-difference value according to the output 
current lo even when the output current lo changes suddenly (see drawing 3 (b)), 
it becomes possible for big fluctuation not to arise in output voltage Vo, and to 
realize improvement in a transient characteristic of output voltage Vo to sudden 
change of the output current lo. Moreover, in the power unit of this operation 
gestalt, since output voltage Vo is reduced according to increase of the output 
current lo, it also becomes possible to realize power consumption reduction at 
the time of increase of the output current lo. 
[0025] 

In addition, since the power unit of this operation gestalt is the configuration of 
being in predetermined fluctuation tolerance and reducing output voltage Vo with 
increase of the output current lo by the above-mentioned configuration, without 
making the input voltage of operational amplifier 2a itself producing offset, it 
becomes possible [ setting up small the input voltage difference of operational 
amplifier 2a ]. In other words, it becomes possible to use the thing near the ideal 
operational amplifier which made each input voltage same electric potential as 
operational amplifier 2a. Since the high gain of operational amplifier 2a can be 
taken by considering as such a configuration, the responsibility of the feedback 
loop is raised and it becomes possible to realize improvement in a transient 
characteristic of output voltage Vo to sudden change of the output current lo. 
[0026] 

Moreover, in the power unit of this operation gestalt, since the DC characteristic 
(see drawing 3 (a)) of output voltage Vo to the output current lo is not dependent 
on the gain characteristics of operational amplifier 2a the top which can be set up 
only by the ratio of resistance R1 and R2 as it described above, it can be said to 
be that there are very few the dispersion factors. Therefore, if it is the power unit 
of this operation gestalt, even if the fluctuation tolerance of output voltage Vo is 
narrow (for example, **50 [mV]), it will be in the fluctuation tolerance and it will 
become possible to carry out adjustable control of the output voltage Vo with high 
precision. 



[0027] 

Moreover, the power unit of this operation gestalt is the output voltage Vb () of 
operational amplifier 2a. Namely, current setting reference voltage which 
determines correlation with the output current lo and the current setting signal Si 
(=i1+i2) (each collector current i1 of transistors P4 and N6 and i2 are mutually 
equal) It is a configuration using the reference voltage Vref (or electrical potential 
difference generated from this reference voltage Vref) which determines output 
voltage Vo as the output voltage Vb of operational amplifier 2a in case the 
current setting signal Si is set to 0 by considering considerable and drawing 4 as 
reference. Even if it is the case where reference voltage Vref changes by 
considering as such a configuration, it is not necessary to affect the correlation 
property of the current setting signal Si over the output current lo at all. It is 
desirable to apply this configuration to the power unit which can carry out 
adjustable control of the reference voltage Vref like this operation gestalt 
especially. 
[0028] 

In addition, although the above-mentioned operation gestalt explained by 
mentioning as an example the case where this invention is applied to a switching 
regulator, as the configuration of this invention is not limited to this and shown in 
drawing 5 , it is possible to apply also to the series regulator which carries out 
series connection of the FET7c, and changes between input/output terminals. 
[0029] 

Moreover, the output voltage comparison amplifier 1 1 which replaces with the 
above-mentioned output voltage comparator circuit 2, and amplifies the 
difference electrical potential difference of the 1st reference voltage Vrefl and 
output voltage Vo as shown in drawing 6 as output voltage comparator circuit 2', 
The resistance 12 and 13 which a series connection is carried out between the 
2nd reference voltage Vref2 and the touch-down potentials GND which were set 
up beforehand, and carries out bias of the magnification electrical potential 
difference of the output voltage comparison amplifier 11, The electrical potential 



difference / current conversion circuit 14 which carries out current conversion of 
the magnification electrical potential difference by which bias was carried out, 
and generates the current setting signal Si, By ****(ing) and changing and 
dropping the output gain of the output voltage comparison amplifier 1 1 according 
to the 2nd above-mentioned reference voltage Vref2 and the resistance of bias 
resistance 12 and 13 It is possible to acquire the 1st and 2nd operation gestalt 
and the same effectiveness as abbreviation of having explained previously also 
as a configuration which produces a difference between the 1st reference voltage 
Vref and output voltage Vo according to change of the current setting signal Si. 
[0030] 

The power unit which consists of the above-mentioned configuration is compared 
with the 1st and 2nd operation gestalt. However, [ realizable with a simple 
configuration ] While it has the said advantage, a resistance setup of the (b) 
resistance R1 and R2 which needs to take the large input voltage range of (a) 
output voltage comparison amplifier 1 1 is faced. It is necessary to take into 
consideration the both sides of the ratio (middle point electrical potential 
difference) and absolute value, and are greatly dependent on resistance 
dispersion, (c) Are greatly dependent on gain-characteristics dispersion of the 
output voltage comparison amplifier 1 1 . The temperature characteristic [ bad ] (d) 
Since it is necessary to set up the gain of the output voltage comparison amplifier 
1 1 low and has the demerit in which the high-speed responsibility of the feedback 
loop is bad, on the occasion of adoption of the configuration concerned, 
considerable cautions are required. For example, if the fluctuation tolerance of 
input voltage supplies a power source to a narrow load, the power unit of the 
above-mentioned 1st and 2nd operation gestalt is more suitable than the power 
unit of this operation gestalt. 
[0031] 

In addition, although the above explanation explained only the case where it 
changed into an electrical potential difference in the offset circuit 3, using the 
output current of the output voltage comparator circuit 2, it is not limited to this 



and you may make it use the digital signal as a current setting signal Si. 
[0032] 

[Effect of the Invention] 

As described above, the power unit concerning this invention is faced generating 
the output voltage in predetermined fluctuation tolerance from input voltage, with 
increase of the output current, is in said fluctuation tolerance and is considered 
as the configuration controlled to reduce a setup of said output voltage. If it states 
more concretely, the power unit concerning this invention The comparator which 
changes output-signal level based on the size relation between an output current 
detection means to generate the reference voltage according to the output 
current, and said reference voltage and a predetermined threshold, An output- 
control means to perform drive control of output voltage based on the output 
signal of this comparator, The offset circuit which gives offset to said reference 
voltage, and the output voltage comparator circuit which controls said amount of 
offset according to the comparison result of said output voltage and 
predetermined reference voltage, It is the power unit which **** and changes, 
and said output voltage comparator circuit is considered as the configuration 
which controls said amount of offset so that it faces generating the output voltage 
in predetermined fluctuation tolerance from input voltage, and it may be in said 
fluctuation tolerance and said output voltage may decrease with increase of said 
output current. With such a configuration, it becomes possible to realize both 
power consumption reduction at the time of the improvement in a transient 
characteristic of output voltage to output current sudden change, and output 
current increase. 
[0033] 

In addition, it is good to make it the configuration which has the constant 
impedance control section which generates the signal for being in said fluctuation 
tolerance and reducing a setup of said output voltage with increase of said output 
current in the power unit which consists of the above-mentioned configuration 
while controlling said amount of offset according to the outgoing-end electrical 



potential difference of the operational amplifier which as for said output voltage 
comparator circuit operates so that said output voltage and said reference 
voltage may be made in agreement, and this operational amplifier, and changes. 
Thus, since the input voltage difference of an operational amplifier can be small 
set up by considering as the configuration which is in predetermined fluctuation 
tolerance and reduces output voltage with increase of the output current, without 
making the input voltage of an operational amplifier itself produce offset, it 
becomes possible to use the thing near the ideal operational amplifier which 
made each input voltage same electric potential as an operational amplifier. 
Therefore, since the high gain of an operational amplifier can be taken, the 
responsibility of the feedback loop is raised and it becomes possible to realize 
improvement in a transient characteristic of output voltage to output current 
sudden change. 
[0034] 

In the power unit which consists of the above-mentioned configuration moreover, 
said constant impedance control section The 1st resistance connected between 
the outgoing ends of this operational amplifier to the 1 input edge of said 
operational amplifier with which said output voltage is impressed, It has the 2nd 
resistance connected between the impression edges of said output voltage, and 
changes. Between the 1 input edge electrical potential difference of said 
operational amplifier, and an outgoing end electrical potential difference It is good 
to make it the configuration which fluctuates the current which is made to 
produce the electrical-potential-difference difference according to the change in 
said output current, and flows towards the 2nd resistance from the 1st resistance 
through the 1st resistance. When this configuration is adopted, and it can set up 
only by the ratio of the 1st and 2nd resistance, since the DC characteristic of 
output voltage to the output current does not depend on the gain characteristics 
of an operational amplifier, either, its dispersion factor of the decreases 
extremely. Therefore, even if the fluctuation tolerance of output voltage is narrow, 
it is in this fluctuation tolerance and it becomes possible to carry out adjustable 



control of the output voltage with high precision. 
[0035] 

Moreover, in the power unit which consists of the above-mentioned configuration, 
said constant impedance control section is good to make it the configuration 
using said reference voltage as current setting reference voltage which 
determines correlation with the outgoing end electrical potential difference of said 
operational amplifier, and said amount of offset. Even if it is the case where 
reference voltage changes by considering as such a configuration, it is not 
necessary to affect the correlation property of the amount of offset over the 
output current at all. 
[0036] 

It may carry out to the configuration which has the resistance which the series 
connection of said output-voltage comparator circuit is carried out among 
different 2 potentials from the amplifier which amplifies the difference electrical 
potential difference of said output voltage and 1st reference voltage, and carries 
out bias of the magnification electrical potential difference of said amplifier, and 
the electrical potential difference / current conversion circuit which carries out 
current conversion of the magnification electrical potential difference by which 
bias was carried out, and generate the setting signal of said amount of offset in 
the power unit which consists of the above-mentioned configuration on the other 
hand, and changes. By considering as such a configuration, it described above 
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[Description of Notations] 

1 Digital/analog Converter (DAC) 

2 2' Output voltage comparator circuit 
2a Operational amplifier 

2b A constant impedance control section (CI control section) 

3 Offset Circuit 

4 Output Current Comparator 

5 SR Flip-flop 

6 Output Transistor Drive Circuit (Driver) 

7a, 7b N-channel metal oxide semiconductor field-effect transistor (FET) 

8 Output Coil 

9 Output Capacitor 

10 Sense Resistance 

1 1 Output Voltage Comparison Amplifier 

12 13 Resistance 

14 Electrical Potential Difference / Current Conversion Circuit 
P1-P8 pnp mold bipolar transistor 
N1-N6 npn mold bipolar transistor 



11-13 Constant current source 
A1, A2 Amplifier 
R1-R6 Resistance 
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